Mucoadhesive glycol chitosan nanoparticles for intranasal delivery of hepatitis B vaccine: enhancement of mucosal and systemic immune response.
In this study, for the first time, glycol chitosan (GC) nanoparticles (NPs) were prepared and evaluated to obtain systemic and mucosal immune responses against nasally administered hepatitis B surface antigen (HBsAg). Size, zeta potential and morphology of the NPs were investigated as a function of preparation method. NPs with high loading efficacy ( > 95%) and positively charged surface were obtained with an average particle size of approximately 200 nm. The structural integrity of HBsAg in NPs was evaluated by sodium dodecyl sulfate polyacrylamide gel electrophoresis analysis and further confirmed by measuring the in vitro antigenicity using an enzyme immunoassay. During in vivo studies, GC NPs showed the lowest nasal clearance rate and better mucosal uptake when compared with chitosan (CS) NPs. The immunogenicity of NPs-based delivery system(s) was assessed by measuring anti-HBsAg antibody titer in mice serum and secretions after intranasal administration. The alum-based HBsAg vaccine injected subcutaneously was used as positive control. Results indicated that alum-based HBsAg induced strong humoral but negligible mucosal immunity. However, GC NPs induced stronger immune response at both of the fronts as compared to generated by CS NPs. This study demonstrates that this newly developed system has potential for mucosal administration of vaccines.